Corticotropin increases protein tyrosine phosphatase activity by a cAMP-dependent mechanism in rat adrenal gland.
Corticotropin signal transduction pathway involves serine/threonine protein phosphorylation. Recent reports suggest that protein tyrosine dephosphorylation may also be an integral component of that pathway. The present study was performed to investigate the role played by protein tyrosine phosphatases (PTPs) on acute response to corticotropin and the hypothetical regulation of PTPs by this hormone. We have used two powerful cell permeant PTP inhibitors, phenylarsine oxide (PAO) and pervanadate (PV), in order to examine the relevance of PTP activity on hormone-stimulated and 8-bromo-adenosine 3',5'-phosphate (8Br-cAMP is a permeant analogue of adenosine 3',5'-phosphate)-stimulated steroidogenesis in adrenal zona fasciculata (ZF) cells. In both cases, PAO and PV inhibited the steroid production in a dose-dependent fashion, and had no effect on steroidogenesis supported by a permeant analogue of cholesterol. The effect of hormonal stimulation on PTP activity was analyzed in rat adrenal ZF. In vivo corticotropin treatment reduced phosphotyrosine content in endogenous proteins and produced a transient increase of PTP activity in the cytosolic fraction, reaching a maximum (twofold) after 15 min. Incubation of adrenal ZF with 8Br-cAMP also produced PTP activation, suggesting that it can be mediated by cAMP-dependent protein kinase (PKA)-dependent phosphorylation. Detection of PTP activity in an in-gel assay showed three corticotropin-stimulated soluble PTPs with molecular masses of 115, 80 and 50 kDa. In summary, we report for the first time a hormone-dependent PTP activation in a steroidogenic tissue and provide evidence that PTP activity plays an important role in corticotropin signal pathway, acting downstream of PKA activation and upstream of cholesterol transport across the mitochondrial membrane.